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(54) TRANSPARENT SHEET OR FILM 

(57) The present invention is relating to a transpar- 
ent sheet or film which is good in productivity, high in 
transparency, excellent in antistatic property and reflec- 
tion preventing property, high in hardness, and excellent 
in scratch resistance and solvent resistance. 

A. transparent sheet or film of the present invention 
is a sheet or film having on one surface of a transparent 
support, a first electroconductive transparent layer com- 
prising a cured layer of a resin containing fine particles 
of eiectroconductive zinc antimonate anhydride, and a 
second electroconductive transparent layer formed on 
"th e firsliayerrof ~which-a refr a ctive-index-is-iower th an 
that of the first layer. 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to a transparent sheet orfilm excellent in reflection reducing ability and having 
high electric conductivity and an excellent antistatic property, which is used as a surface of polarizing plate used in var- 
ious display devices including a liquid crystal display device, such as a word processor, a computer, a television set, a 
plasma display panel (PDP),and a surface of a transparent plastic material, sunglasses, a cover for various meters, win- 
dow glass for an automobile and an electric train, and the like. 

10 

BACKGROUND ART 

[0002] A transparent substrate, such as glass and plastics, is used as a corner mirror, a rear-view mirror, goggle, 
window glass, a personal computer, a word processor, a PDP, an LCD (liquid crystal display), various commercial 

15 designs, and the like. When we observe the objects such as letters and graphics through the transparent substrate, 
there is a problem that we cannot notice the substances clearly because of reflection on the surface of the transparent 
subjects. As a method for preventing the light reflection on the transparent substrate, there is a conventional method, in 
which a about 0.1 ujti thick thin film of MgF 2 , Si0 2 and the like is formed on the surface of glass or plastics by a gas 
phase method, such as a plasma CVD (chemical vapor deposition) method and the fike. In order to impart the antistatic 

20 property, it is necessary that a metallic film having high transparency, such as ITO, ATO and the like, is formed in the 
similar manner. 

[0003] However, the method of forming the about 0.1 urn thick thin film of MgF 2 , Si0 2 and the like on the transpar- 
ent substrate, such as surface of glass, a plastic substrate and the like has disadvantages that a complicated process 
and a large-scale apparatus are required, and the productivity is poor to increase the cost thereof. 
25 [0004] The object of the invention is to provide an inexpensive transparent sheet or film having an antistatic prop- 
erty and a reflection reduction property having good productivity. 

DISCLOSURE OF THE INVENTION 

30 [0005] The invention relates to: 

(1) A transparent sheet orfilm having on one surface of a transparent support, a first electroconductive transparent 
layer comprising a cured layer of a resin containing fine particles of electroconductive zinc antimonate anhydride, 
and a second electroconductive transparent layer formed on the first layer, of which a refractive index is lower than 

35 that of the first layer; 

(2) A transparent sheet or film as described in item (1), wherein the first electroconductive transparent layer con- 
tains a dispersant;- 

(3) A transparent sheet orfilm as described in item (1) or (2), wherein the above mentioned fine particles are zinc 
antimonate anhydride having a primary particle diameter of 0.5 micron or less, and the resin is an ultraviolet ray- 

40 curable (meth)acrylate having two or more (meth)acryloyl groups in a molecule thereof; 

(4) A transparent sheet or film as described in item (1 ) or (2), wherein the above mentioned fine particles are zinc 
antimonate haying a particle diameter, by a BET method, of 18 nm or less and an average particle diameter, by a 
dynamic light scattering method, of 100 nm or less, and of which resin comprises an ultraviolet ray-curable* 
(meth)acrylate having two or more (meth)acryloyl groups in a molecule thereof; 

-45 (6)^nranspaT^"nt^ri"e~erorfi1m as aescnoea in any one ofitems (1 ) to (4), wherein a content ratio of the electrocon- 

ductive zinc antimonate anhydride is from 50 to 90% by weight; 

(6) A transparent sheet orfilm as described in any one of items (1) to (5), wherein the first electroconductive trans- 
parent layer has a refractive index (25°G) of 1 .55 or higher; 

(7) A transparent sheet orfilm as described in any one of items (1) to (6), wherein the second layer has a refractive 
so index of 1.48 or less; 

(8) A transparent sheet or film as described in any one of items (1 ) to (7), wherein the second layer contains a sur- 
face active agent; . 

- (9) A transparent sheet or film as described in any one of items (1 ) to (8), wherein the second has a thickness of 1 
|im or less; 

55 (10) A transparent sheet orfilm as described in any one ofitems (1) to (9), which has a hard coated layer compris- 

ing an ultraviolet ray-curable (meth)acrylate resin having two or more (meth)acryloyl groups in a molecule thereof, 
between the transparent support and the first layer; 

(1 1 ) A transparent sheet or film as described in any one of items (1 ) to (1 0), which has a transparent layer compris- 
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ing an ultraviolet ray-curable transparent hard coating agent and having a refractive index higher than that of the 
first layer between the first layer and the second layer; 

(1 2) A transparent sheet or film as described in item (11), wherein the ultraviolet ray-curable transparent hard coat- 
ing agent of a high refractive index comprises an ultraviolet ray-curable binder containing an ultraviolet ray-curable 

5 *' resin having two or more (meth)acryloyl. groups in a molecule thereof, and fine particles of a high refractive index 
comprising a metal or a metallic oxide; and the transparent layer comprising the transparent hard coating agent has 
a refractive index of 1 .55 or higher; 

(13) A transparent sheet or film as described in item (11), wherein the fine particles of a high refractive index are 
zirconium oxide, titanium oxide, cerium oxide, zinc oxide, indium oxide or a three-component sol of titanium oxide, 

io zirconium oxide and tin oxide, and have an average particle diameter of 0.5 \im or less; 

(14) A transparent sheet or film as described in any one of items (10) to (13), characterized that the transparent 
sheet or film has fine unevenness on the surface , facing the first layer, of the hard coated layer formed between 
the transparent support and the first layer, and the hard coated layer being made from the ultraviolet ray-curable 
(meth)acrylate resin, or on the surface, facing the second layer, of the transparent layer having high refractive index 

15 of the ultraviolet ray-curable transparent hard coat agent; . 

(15) A transparent sheet or film as described in any one of items (1 ) to (14), which has an adhesive agent layer on 
the other surface of the transparent support; 

(16) A transparent sheet or film as described in item (15), wherein the adhesive agent is colored by a coloring 
agent; (1 7) A transparent sheet or film as described in item (16), wherein the coloring agent is a pigment; 

20 (1 8) A transparent sheet or film which comprises having, on one surface of the transparent support, a hard coating 

layer of an ultraviolet ray-curable (meth)acrylate resin having two or more (meth)acryioyl groups in a molecule 
thereof, and a first electroconductive transparent layer which comprises a cured layer of a resin containing fine par- 
ticles of electroconductive zinc antimonate anhydride being formed thereon, and a second electroconductive trans- 
parent layer being formed on the first electroconductive transparent layer of which refractive index is lower than that 

25 . of the first layer, wherein the fine particles of zinc antimonate are zinc antimonate having a particle diameter, by a 
BET method, of 18 nm or less and an average particle diameter, by a dynamic light scattering method, of 100 nm 
or less and wherein said resin of the second layer comprises an ultraviolet ray-curable (meth) aery late having two 
or more (meth)acryloy! groups in a molecule thereof and a content ratio of the electroconductive zinc antimonate 
anhydride is from 50 to 90% by weight and of which haze is 1 .5 or less and a reflectivity is 2% or less; 

30 (19) A display device on which a transparent sheet or film as described in any one of items (1) to (18) is attached; 

(20) An electroconductive transparent hard coat agent comprising a sol of electroconductive zinc antimonate anhy- 
dride having a particle diameter, by a BET method, of 1 8 nm or less and an average particle diameter, by a dynamic 
light scattering method, of 100 nm or less, and a dispersant; r - c: '■ ■ 

(21) An electroconductive transparent hard coating agent as described in item (20), which contains an ultraviolet 
35 ray-curable resin; and 

(22) An electroconductive transparent hard coating agent as described in item (20) or (21), wherein, a content ratio 
of the electroconductive zinc antimonate anhydride is from 50 to 90% by weight of a non-volatile component. 

BEST MODE FOR CARRYING OUT THE INVENTION . 

40 ■ - 

[0006] The transparent sheet or film of the invention has, on one surface of a transparent support, a first electro- 
conductive transparent layer comprising a cured film of a resin containing fine particles of electroconductive zinc anti- 
monate anhydride and a second transparent layer formed thereon having a refractive index lower than that of the first 

layeiv-The^su rface-*efiectivity-<ref lectivity^t^0-nm)4s-des4rably-4%-or4ess i -and-pr-ef e rabiy-2%-or-iessr-The-nu merical — 

45 values of the reflectivity herein are not so strict but are rough standard. The transparent sheet or film of the invention 
preferably has 'a total luminous transmittance of 80% or more under the condition where an adhesive agent layer is not 
present. The total luminous transmittance herein is a value measured by a method defined in JIS K7105 (1981). 
[0007] The support used in the invention is not particularly limited as far as it is in the form of a transparent sheet 
or film, and examples thereof include those made of glass and those made of plastics. Examples of the plastics include 

so polyethylene, polyethylene terephthalate, polypropylene, polystyrene, an acrylic resin and the like. 

[0008] The terms sheet or film in the invention are not for strictly distinguishing a sheet and a film,, but is used for 
clarifying that it encompasses both of them. The sheet or film can be interpreted widely to the fullest extent as far as it 
has the characteristic features of the invention, and the sheet encompasses those called a plate or a board as far as 
they have the characteristic features of the invention. In the case where the sheet and the film are distinguished as in 

55 the Examples and the like, the sheet is generally used for thos having a thickness of about from 0,5 to 5mm, and the 
film is generally used for those having a thickness of from 1 0 to 500 urn The transparent support may have a hard coat- 
ing layer comprising an ultraviolet ray-curable (meth)acrylate resin having two or more (meth)acryloyl groups in a mol- 
ecule thereof. The thickness of the hard coating layer is determined by the surface hardness required in the resulting 
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transparent sheet or film, and is preferably from 3 to 20 \im. Examples of the ultraviolet ray-curable (meth)acrylate resin 
having two or more (meth)acryloyl groups in a molecule thereof include the ultraviolet ray-curable (meth)acrylate resins 
having two or more (meth)acryloyl groups in a molecule thereof used in the first layer described later. 
[0009] The content of the fine particles of electroconductive zinc antimonate anhydride in the first electroconductive 
transparent layer is generally 30% by weight or more, and preferably 40% by weight or more, based oh the total weight 
of the first layer, and in the case where higher electroconductivity is demanded, it may be 50% by weight or more, or 
55% by weight or more. The upper limit is not particularly limited as far as the first layer can be formed with the resin 
contained, and is generally 90% by weight or less. There are cases where it is preferably 80% by weight or less, and 
further preferably 70% by weight or less, from the standpoint of the strength and the transparency of the first layer! The 
10 thickness of the first layer is generally about from 0.5 to 6 jam, and preferably about from 1 to 4 jim. The first electrocon- 
ductive transparent layer is formed by coating, on one surface of the transparent support, an electroconductive coating 
agent (A) comprising fine -particles of electroconductive zinc antimonate anhydride and a resin, followed by curing. In 
some cases, the electroconductive coating agent (A) may be coated on one surface of the transparent support through 
another layer. Particularly, in order to obtain the first layer of high refractive index, for example, a refractive index of 1 .55 
15 or more (25°C, hereinafter the same), the content of the fine particles of electroconductive zinc antimonate anhydride 
in the first electroconductive transparent layer is suitably from 50 to 90% by weight, and preferably from 55 to 90% by 
weight. 

[0010] The zinc antimonate anhydride used in the invention is suitably those having a primary particle diameter of 
0.5 ujti or less. The process for producing the zinc antimonate anhydride is described, for example, in JP-A-6-219743, 
and the zinc salt can be available as an organosol of methanol (Celnax CX-Z600M-3, produced by Nissan Chemical 
Industries, Ltd.) or methanol/isopropanol (Celnax CX-Z300IM, Celnax CX-Z650M-3F and Celnax CX-Z600M-3F2, all 
produced by Nissan Chemical Industries, Ltd.). The zinc antimonate anhydride sols are said to have a primary particle 
of 0.5 urn or less, but preferably coarse particles are removed by passing a filter having an absolute pore diameter of 
0.6 um or less, so as to obtain a film of higher transparency in comparison to the case of that before passing the filter. 
The zinc antimonate sol is preferably a first-particle diameter, by a BET method, of 1 8 nm or less and an average par- 
ticle diameter, by a dynamic light scattering method, of 100 nm or less. The zinc antimonate anhydride has a volume 
resistivity, for example, of from 1 x 1 0 2 to 1 x 1 0 3 , but is not limited thereto. The particle diameter by a BET method is a 
particle diameter calculated by a gas phase adsorption method of the zinc antimonate in a powder form. The average 
particle diameter by a dynamic light scattering method is an average particle diameter obtained. by measuring in the 
state of a zinc antimonate sol by an N4 apparatus produced by Coulter Inc. The content of the zinc antimonate is pref- 
erably from 50 to 90% by weight in the non-volatile component (components other than a solvent) of the hard coat aqent 
(A). 

[0011] While the sol of zinc antimonate anhydride is stabie in methanol not to increase the particle diameter thereof 
by aggregation, in the case where it is used by mixing with an ultraviolet ray-curable resin or a solvent, such as toluene, 
MEK (methyl ethyl ketone), ethyl acetate and the like, it becomes unstable, whereby it increases the particle diameter 
thereof by aggregation, and the dispersion thereof is broken to occur separation and precipitation. In order to stably dis- 
perse the sol of zinc antimonate anhydride in the resin or the solvent, it is preferred to disperse it by using a dispersant. 
As the dispersant, a cationic dispersant, a weakly cationic dispersant, a nonionic dispersant and an amphoteric disper- 
sant are. effective. In particular, a surface active agent of an alkylamine series modified by a lower (C2 to C3) alkylene- 
oxide, such as propylene oxide, ethylene oxide and the like, e.g., Solsperse 20000 (a trade name, an PO, EO modified 
product of alkylamine, produced by Zeneca Agrochemicals, Co., Ltd.) and TAMNO-15 (a trade name, an EO modified 
product of alkylamine, produced by Nikko Chemicals Co., Ltd.), can be exemplified as preferred examples. The addition 
amount thereof is generally from 0.05 to 20% by weight, and preferably from 0.5 to 20% by weight, against the zinc anti- 
monate anhydride. Examples of the alkyl group (which may have a double bond) of the alkylamine include an alkyl 
yruup having from 1 to 20xarton~atoms7STTCh as a metnyi group, an ethyl group, a lauryl group, a stearyl group, an oleyl 
group and the like/The addition mole number of EO (ethylene oxide) and / or PO (propylene oxide) is about from several 
mol to 100 mol per 1 mol of the amine, but is not limited thereto. In addition to the components described in the forego- 
ing, a leveling agent and a defoaming agent may be added depending on necessity. 

[0012] The resin in the first layer of the invention behaves as a binder, and for example, a thermosetting resin, an 
ultraviolet ray-curable resin and the like may be used as the resin. Taking the production efficiency, the cost and the 
scratch resistance into consideration, an ultraviolet ray-curable resin is more preferred. As the ultraviolet ray-curable 
resin herein, an ultraviolet ray-curable (meth)acrylate (used as meaning of acrylate and/or methacrylate, the similar 
expressions hereinafter having the similar meanings) is preferred, and examples thereof include an ultraviolet ray-cur- 
able polyfunctional acrylate having two or more (meth)acryloyl group in a molecule thereof. Examples of the ultraviolet 
ray-curable polyfunctionai acrylate having two or more (meth)acryloyl group in a molecule thereof include a polyol 
poly(meth)acrylate, such as neopentyl glycol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, frimethylolpropane 
tri(meth)acrylate, ditrimethylolpropane tetra(meth)acrylate, pentaerythritol tetra(meth)acrylate, pentaerythritol 
tri(meth)acrylate, dipentaerythritol hexa(meth)acrylate and the like, an epoxy (methjacrylate, such as di(meth)acrylate 
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of bisphenol A diglycidyl ether, di(meth)acrylate of neopentyi glycol diglycidyl ether, di(meth)acrylate of 1,6-hexanediol 
diglycidyl ether and the like, a polyester (rneth)acrylate obtained by esterification of a polyvalent carboxylic acid and/or 
an anhydride thereof, and acrylic acid with a polyvalent alcohol, , a urethane acrylate obtained by reaction of a polyva- 
lent alcohol, a polyvalent isocyanate and an acrylate containing a hydroxyl group, polysiloxane acrylate, and the like. 

5 • The polymerizable acrylates may be used singly or as a mixture of two or more of them. \.. 

[0013] While the refractive index of the first layer is not particularly limited, since a film having a higher refractive 
index than the second layer is used, the refractive index is preferably higher than 1.5, and more preferably 1.55 or more. . 
: [0014] The electroconductive coating agent (A) for forming the film of the first layer can be generally obtained by 
adding, depending on necessity, a dispersant, a resin solution or a polymerizable resin solution (which term is used as 

10 a meaning containing a polymerizable monomer liquid), a polymerization initiator, and a diluting agent, such as an 
organic solvent, for example, a lower alcohol, a lower alkyl ketone (for example, methyl ethyl ketone and the like), a 
lower organic acid ester (for example, ethyl acetate and the like), a benzene series solvent (toluene, xylene and the like) 
and the like, to an electroconductive substance dispersion formed by uniformly dispersing the electroconductive zinc 
antimonate anhydride in a solvent, such as water, a lower alcohol (for example, methanol, ethanol and the like), and the 

15 like, followed by sufficiently mixing. 

[001 5] While the composition of the electroconductive coating agent (A) is not particularly limited, the content of the 
electroconductive zinc antimonate anhydride is generally 30% by weight or more, preferably 40% by weight or more, 
more preferably 50% by weight or more, and further preferably 55% by weight or more, against the weight of the total 
solid content in the dispersion (the weight of the total components exept the solvent), and the upper limit thereof is gen- 

20 erally 95% or less by weight, preferably 90% or less by weight, more preferably 80% or less by weight, and further pref- 
erably 70% or less by weight. The optimum range is about from 50 to 65% by weight. The content of the resin 
component (which term is used as a meaning containing a polymerizable resin component) is the reminder obtained by 
subtracting the content of the electroconductive substance from the total weight of the solid content in the dispersion. ^ 
When the content of the zinc antimonate anhydride is 30% by weight, it is 70% by weight at most, and when the auxil- : ;i 

25 iaries, such as the dispersant, the polymerization initiator and the like, are contained, it is the reminder obtained by fur- * £ 

ther subtracting them. In the case where a dispersant is used, the content thereof is generally about from 0.5 to 15% & ^ 

by weight, preferably about from 1 to 10% by weight, and more preferably about from 2 to 6% by weight, against the y ..^J 

total weight of the solid content in the dispersion. The polymerization initiator is generally about from 1 to 15% by 
weight, and preferably about from 2 to 1 0% by weight, against the total weight of the solid content in the dispersion. 

30 While the ratio of the solid content and the solvent can be determined by the factors of easiness of forming the film and , , t 

the like, the solid content is generally about from 40 to 90% by weight, and preferably about from 50 to 80% by weight, 
against the total weight of the dispersion, and the balance is the solvent . > t ^ ^ 

[0016] In the case where an ultraviolet ray-curable resin is used as the binder of the electroconductive* coating . , 

agent (A) for the first layer, an ultraviolet ray-curable coating agent (B) obtained by mixing the other components is.grad- - 

35 ually added under stirring into a zinc antimonate sol to produce the objective resin composition for the first layer. Fur- . 
thermore, it is possible that the dispersant is firstly added to a zinc antimonate sol, and then the ultraviolet ray-curable 
coating agent (B) containing the other components is added, so as to produce the composition. 
[0017] The transparent second layer having a low refractive index is generally accumulated on the first layer 
through another layer depending on necessity. In order to reduce reflection, it. is necessary that the second layer has a 

40 refractive index lower than the refractive index of the first layer. While the refractive index of the second layer is not par- 
ticularly limited as far as it is lower than the refractive index of the first layer, it is generally 1.5 or less, and preferably 
about 1.48 or less. The lower limit of the refractive index is not particularly limited, and is generally about 1.28. The 
thickness thereof is preferably 1 urn or less, and particularly about O A \xxx\. 
[0018] AsHtoe^aterial4or4h^-seGond4ayer^ 

45 like can be used as similar to the case of the first layer, resins having lower refractive indexes than the resin of the first 
layer are used? and a resin having a low refractive index (hereinafter referred to as a low refractive index resin) is pre- 
ferred. For example, those providing a refractive index of a film of less than 1 .5 can be exemplified, and more preferably 
those of about less than 1 .48 can be exemplified. Examples of the resin having a low refractive index include an ultra- 
violet ray-curable resin, a thermosetting polysiloxane resin (such as KP-854 and KP 85 produced by Shin-Etsu Chem- 

so ical Co., Ltd.) and a thermosetting fluorine-containing polysiloxane resin disclosed in JP-A-9-208898. 

[0019] The thermosetting fluorine-containing polysiloxane resin disclosed in JP-A-9-208898 is generally obtained 
as a solution and is cured by heat at from 80 to 450°C. 

[0020] The ultraviolet ray-curable resin having a low refractive index is used as a mixed resin of a general ultraviolet 
ray-curable resin and an ultraviolet ray-curable resin having a low refractive index, a monomer containing fluorine or a 
- 55 low refractive index thermoplastic polymer, or is used singly as the ultraviolet ray-curable resin having a low refractive 
index. In the case of the mixed resin, the ratio of the general ultraviolet ray-curable resin and the ultraviolet ray-curable 
resin having a low refractive index, the monomer containing fluorine or the low refractive index thermoplastic polymer 
is determined by considering the reflection preventing property, the scratching resistance, the solvent resistance and 
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the like of the surface of the layer. 

[0021] As the ultraviolet ray-curable resin having a low refractive index, a low refractive index acrylate, such as trif- 
luoroacrylate (refractive index: 1 .32) is preferably used. Furthermore, an ultraviolet ray-curable silicone series resin, 
such as X-1 2-2400 (a trade name, an ultraviolet ray-curable silicone series resin produced by Shin-Etsu Chemical Co.,' 
Ltd.), is preferred. Examples of the monomer containing fluorine include CF 2 =CF 2 , CH 2 =CF 2 , CF^CHF and the like," 
and as the low refractive index thermoplastic polymer, a fluorine series polymer containing a fluorine atom is preferred 
since it has a low refractive index of 1 .45 or less. Furthermore, those obtained by polymerizing the monomer containing 
fluorine and those obtained by making them into a block polymer can also be used. Specific examples of the polymer, 
the main chain of which has been subjected to fluorine modification, include PTFE (polytetrafluoroethylene), PVDF (pol- 
yvinylidene fluoride). PVF (polyvinyl fluoride) and the like. 

[0022] The general ultraviolet ray-curable resin (generally providing a refractive index of a film of more than 1.5) 
used in combination with the resin having a low refractive index is mainly used for increasing the strength of the film, 
such as the scratch resistance, the solvent resistance and the like, and for example, a polyfunctional acrylave having 
two or more of unsaturated groups is preferred. While the addition amount of the polyfunctional acrylate is preferably 
small from the standpoint of the refractive index, it is preferably added, in order to improve the scratch resistance, in 5 
parts or more, and more preferably 10 parts or more, per 100 parts by weight of the ultraviolet ray-curable resin having 
a low refractive index, and the upper limit thereof is generally about 60 parts by weight or less, and preferably about 40 
parts or less, while depending on the species of the resin added. 

[0023] Examples of the polyfunctional acrylate used in combination for improving the strength of the second layer 
include a polyol poly(meth) acrylate, such as neopentyl glycol di(meth)acrylate. 1,6-hexanediol di(meth)acrylate, tri- 
methylolpropane tri(meth)acrylate, ditrimethylolpropane tetra(meth)acrylate, pentaerythritoi tetra(meth)acrylate, pen- 
taerythritol tri(meth)acrylate, dipentaerythritol hexa(meth)acrylate and the like, an epoxy(meth)acrylate, such as 
di(meth)acrylate of btsphenol A glycidyl ether, di(meth)acrylate of neopentyl glycol diglycidyl ether, di(meth) acrylate of 
1 ,6-hexanediol diglycidyl ether and the like, a polyester(meth)acrylate obtained by esterification of a polyvalent carbox- 
ylic acid and/or an anhydride thereof, and acrylic acid with a polyvalent alcohol, , a urethane (meth)acrylate obtained 
by reaction of a polyvalent alcohol, a. polyvalent isocyanate and an acrylate containing a hydroxy! group, polysiloxane 
(meth)acrylate, and the like. 

[0024] In order to reduce the refractive index of the second layer, it is generally preferred to use uttrafine particles 
having a low refractive index. In the case where the ultrafine particles are used in combination, the content of the 
ultrafine particles in the second, layer is generally about from 1 00 to 400 parts by weight, and preferably from 100 to 300, 
per 1 00 parts by weight of the resin (the total amount of the resin in the second layer). In the case where the general 
ultraviolet ray-curable resin is used in combination for improving the hardness, it is generally preferred to use the 
ultrafine particles having a low refractive index. The ultrafine particles are generally fine particles having a particle diam- 
eter of from 5 to 50 nm and a refractive index of 1 .5 or less, preferably 1 .45 or iess. As the low refractive index fine par- 
ticles, for example, ultrafine particles of LiF (refractive index: 1.4), MgF 2 (refractive index: 1.4), 3NaF * AIF 3 (refractive 
index: 1 .4), AIF 3 (refractive index: 1.4), Na 3 AIF 6 (cryolite, refractive index: 1 .33), Si~O x (silica sol, 1.50<x<2.0) (refractive 
index: 1 .35 to 1.48) and the like are used, and silica sol is preferred. 

[0025] In order to prevent stain on the surface, it is preferred to add a surface active agent (dispersant) having a 
stain preventing property to the second layer having a low refractive index. Examples of the surface active agent having 
a contamination preventing property include a silicone types surface active agent, a fluorine types surface active agent 
and the like. The addition amount thereof is about 0 to 1 0% by weight based on the total amount of the resin. 
[0026] In the forming method of the second layer having a low refractive index, for example, a low refractive index 
coating agent for the second layer containing the resin having a low refractive index mentioned above, and depending 
on necessity, a resin for increasing the strength, a polymerization initiator, ultrafine particles having a low refractive 
inctex^an~o^s^^ on necessity, and generally is coatecTdirectly on the first layer, or in the case 

where another layer intervenes, is coated on that layer, followed by heating in the case of the thermosetting resin, or 
followed by irradiating with an ultraviolet ray in the case of the ultraviolet ray-curable resin, so as to cure the coated film. 
The low refractive index coating agent can be obtained by dispersing or dissolving the respective components 
described in the foregoing in the proportions described in the foregoing depending on necessity in a suitable solvent. 
The content ratio of the solvent and the solid components except the solvent is not particularly limited as far as it is such 
a concentration that the coating agent can be coated; and in general, the content ratio of the solid components is about 
from 0.5 to 50% by weight, and. preferably about from 0.5 to 20% by weight, based on the total weight of the coating 
agent 

[0027] The thickness of the second layer is preferably 2 nm or less, and more preferably 1 *im or less, and when it 
is formed as a thin film of about 0.1 jim, it is advantageous in the effect of reflection prevention. 
[0028] In order to further improve the reflection prevention performance, a high refractive index layer having a 
refractive index higher than the refractive index of the first layer is preferably formed between the first layer and the sec- 
ond layer. The refractive index of the high refractive index layer is preferably 1 .55 or more, more preferably 1 .6 or more, 
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and further preferably 1 .65 or more. The upper limit is not particularly limited, and is about 2.7 by the current technology. 
The thickness of the high refractive index layer is determined by the surface hardness and the electric conductivity 
demanded and is, for example, preferably about from 0.1 to 2 um. 

[0029] The high refractive index layer is obtained by coating a transparent hard coat agent for a high refractive index 
* on the first layer, followed by curing. The ultraviolet ray-curable transparent hard coat agent for a high refractive index 
contains, for example, high refractive index fine particles, such as a metal or a metal oxide, and a binder resin as a solid 
content. The ratio of the high refractive index metallic oxide and the binder resin is preferably high in proportion bf the 
high refractive index metallic oxide, and from the standpoint of the film property of the composition and the scratch 
resistance of the film, the ratio of high refractive index metal oxide/binder is preferably from 80/20 to 50/50 (weight ratio). 
[0030] Examples of the fine particles having a high refractive index include ZnO (refractive index: 1.90), Ti0 2 
(refractive index: 2.3 to 2.7). Ce0 2 (refractive index: 1.95), Sb 2 b 5 (refractive index: 1.7), ITO (refractive index: 1.95), 
Y 2 0 3 (refractive index: 1.87), La 2 0 3 (refractive index: 1.95), Zn0 2 (refractive index: 2.05), Al 2 0 3 (refractive index: 1.63) 
and the like, and zirconium oxide, titanium oxide, cerium oxide, zinc oxide, indium oxide and a three-component sol of 
titanium oxide, zirconium oxide and tin oxide are preferred. In order that the film has transparency, the particle diameter 
of the high refractive index metallic oxide is generally 0.5 ^im or less, and preferably 0.1 jum or less. 
[0031] As the binder resin for the high refractive index layer, for example, a thermosetting resin or an ultraviolet ray- 
curable resin containing a molecule or an atom contributing to improvement of the refractive index and having a high 
refractive index is used alone or in combination. However, in order to improve the hardness of the high refractive index 
resin, an ultraviolet ray-curable resin Is preferred. -Examples of the. molecule or the atom contributing to improvement of 
the refractive index include an aromatic ring, a halogen atom except F, and an atom of S, N, P and the like. 
[0032] Examples of the ultraviolet ray-curable resin binder for the higher refractive index layer include an ultraviolet 
ray-curable polyfunctional acrylate having two or more (meth)acryloyl groups in the molecule thereof. Examples of the 
ultraviolet ray-curable polyfunctional acrylate having two or more (meth)acryloyl groups in the molecule thereof include 
a polyol polyacrytate, such as neopentyl glycol di(meth)acrylate, 1,6-hexanediol di(meth) acrylate, trimethylolpropane 
tri(meth)acrylate, ditrimethylolpropane tetra(meth) acrylate, pentaerythritol tetra{meth)acrylate, pentaerythritol 
tri(meth)acrylate, dipentaerythritol hexa(meth)acrylate and the like, an epoxy (meth)acrylate, such as diacrylate of 
bisphenol A glycidyl ether, diacrylate of neopentyl glycol diglycidyl ether, di(meth)acrylate of 1,6-hexanediol diglycidyl 
ether and the like, a polyester (meth)acrylate obtained by esterification of a polyvalent carboxylic acid and/or an anhy- 
dride thereof, and acrylic acid with a polyvalent alcohol, a urethane acrylate obtained by reaction of a polyvalent alco- 
hol, a polyvalent isocyanate and an acrylate containing a hydroxyl group, polysiloxane acrylate, and the like.^The 
polymerizable acrylates mentioned above may be used singly or as a mixture of two or more of them. 
[0033] The transparent hard coating agent for a high refractive index used in the invention may contain a. high 
refractive index thermoplastic polymer. Examples of the high refractive index thermoplastic. polymer include a polyester 
resin, an epoxy resin, an acrylic resin, a urethane resin and the like other than described in the foregoing. 1 % 

[0034] In the invention, in order to impart an antiglare property to the resulting transparent sheet or film, fine une- 
venness may be made on the surface, facing the first layer, of the hard coating layer of the ultraviolet ray-curabie 
(meth) acrylate resin made between and the transparent support the first layer or may be made on the surface facing 
the second layer of the transparent cured film layer of the ultraviolet ray-curable transparent hard coating agent of a high 
refractive index. In order to provide the fine unevenness, organic or inorganic fine particles (average particle diameter: 
0.5 to 20 u/n, by a light scattering method), such as silica, acrylic beads, silicone beads, benzoguanamine, urethane 
beads and the like, may be added to the hard coat layer or the transparent cured film layer in an amount of from 5 to 
30%. by weight against the resin component. 

[0035] The transparent hard coating agent for a high refractive index used in the invention can be obtained by dis- 
peising^-dissotvi«g-a43mcter^^ 

necessity a polymerization initiator, an auxiliary, such as antiglare agent, other resins and the like in a suitable solvent 
The ratio of the solvent and the solid components except the solvent is not limited as far as it is such a concentration 
that the coating agent can be coated, and in general, the proportion of the solid components is about from 10 to 95% 
by weight, and preferably about from 30 to 50% by weight, based on the total weight of the coating agent, and the bal- 
ance is controlled by the solvent. 

[0036] tn order to improve the adhesion strength, a polymer may further be added to the coating agents for the 
respective layers. Examples of the polymer include an acrylic resin, a polyester resin, a butyral resin and the like other 
than those described in the foregoing. The adhesion strength herein means the adhesion strength to the support with 
respect to the electroconductive coating agent for the first layer, and the adhesion strength to the electroconductive 
resin layer of the first layer and the low refractive index coating layer of the second layer with respect to the high refrac- 
tive index transparent hard coat agent for the high refractive index layer. 

[0037] A photopoiymerization initiator is generally added to the electroconductive coating agent, the transparent 
hard coat agent for a high refractive index and the low refractive index ultraviolet ray-curable coating agent. The pho- 
topoiymerization initiator is not particularly limited, and various photopoiymerization initiators can be used. Examples 
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thereof include Irgacure 1 84 or Irgacure 651 (produced by Ciba Geigy Ltd.). Darocure 1 1 73 (produced by Merck & Co.), 
benzophenone, methyl benzoylbenzoate, p-dimethylamino benzoate, thioxanthone and the like. The content thereof is 
preferably from 1 to 20% by weight based on the solid content of the composition. 

[0038] An organic solvent may be additionally added to the respective coating agents. Examples of the organic sol- 

5 vent include an aromatic hydrocarbon, such as toluene, xylene and the like, a ketone, such as methyl ethyl ketone and 
the like, an ester, such as ethyl acetate and the like, an alcohol, such as methanol, ethanol and the like, and so on. 
[0039] In order to produce the transparent sheet or film of the invention, for example, an electroconductive resin 
composition is coated on a support film by a coater, such as a gravure coater, a reverse coater, a microreverse coater 
and the like, and after drying, it is cured by irradiating with an ultraviolet ray, so as to form a cured film. The second layer 

w can be formed on the first layer in the similar manner. In the case where a high refractive index hard coat layer is made, 
the higher refractive index hard coat layer is made on the first layer in the similar manner, and the second layer is formed 
on the higher refractive index hard coat layer. An ordinary hard coat layer may be made between the support and the 
first layer to further increase the surface hardness. In orderto impart an antiglare property to the hard coat layer, organic 
or inorganic fine particles, such as silica, acrylic beads, silicone beads, benzoguanamine, urethane beads and the like, 

15 may be added to form fine unevenness on the surface thereof. 

[0040] In the case of coating the coating agent, the coating agent may be used after appropriate dilution. 
[0041] The transparent sheet or film of the invention is arranged on a display surface of a display device, such as 
LCD, CRT (cathode ray tube), a POP and the like, or used in an electronic-related materials, such as a storage con- 
tainer of a semiconductor wafer, a construction member, such as a floor material, carpet, a wall material and the like, 

20 and so on. In this case, an adhesive agent layer, preferably a pressure-sensitive adhesive agent layer, is generally made 
on a back surface (the surface opposite to the surface, on which the first layer and the second layer are made) of the 
antistatic reflection preventing transparent sheet or film of the invention, and it is attached on the surface of a display 
device and the surface of the others through the adhesive agent layer. The adhesive agent used herein is preferably an 
acrylic ester adhesive agent. The adhesive agent may be colored, If necessary From the standpoint of durability, the 

25 coloring is conducted with a pigment rather than a dye. While the pigment may be an inorganic pigment or an organic 
pigment, it is preferably in the form of fine particles and the haze of the adhesive agent colored with the pigment is pref- 
erably 3.0 or less from the standpoint of maintenance of the transparency. This is because sharpness of an picture can 
be maintained when the film is applied to a CRT. The reason why the coloring is conducted with a pigment is that while 
adjustment of brightness and adjustment of color tone are conducted by coloring glass in a CRT and a PDR the control 

30 of brightness and the control of color tone can be conveniently conducted by coloring the adhesive agent, so as to 
reduce the cost. The addition amount of the pigment varies depending on the required transmittance and color tone. 

EXAMPLES 

35 [0042] The invention will be specifically described with reference to the Production Examples of Coating Agents 
and Examples. The parts show parts by weight unless otherwise indicated. 

PRODUCTION EXAMPLES OF COATING AGENTS 

40 (1) Production of Electroconductive Coating Agent for First Layer 

[0043] 

' (1 -1 ) 3.5 Parts of Solsperse 20000 (a trade name, produced by Zeneca Agrochemicals, Co., Ltd., a cationic disper- 

45 sant) as a dispersant is added to 1 00 parts of a methanol sol of zinc antimonate (a trade name, Celnax CX-Z600M- 

3, solid content; 60%, produced by Nissan Chemical Industries, Ltd.) under stirring, and 50 parts of an ultraviolet 
ray-curable resin composition (A), which is formed by mixing 64 parts of dipentaerythritol hexaacrylate (a trade 
name, KAYARAD DPHA, produced by Nippon Kayaku Co., Ltd.), 5.5 parts of a photoinitiator, irgacure 184 (pro- 
duced by Ciba Geigy Ltd.) and 30 parts of toluene, is further added, followed by further adding 35 parts of MEK as 
h . so a diluting solvent and 0.02 part of silicone series slipping agent SF-8421 (a trade name, produced by Toray Dow 
Corning Silicone Co., Ltd.), so as to obtain an ultraviolet ray-curable electroconductive coating agent (11). 
(1 -2) 2 Parts of Solsperse 20000 (a dispersant, produced by Zeneca Agrochemicals, Co., Ltd.) and 32 parts of MEK 
are added to 1 00 parts of Celnax CX-Z600M-3F2 (a methanol sol of zinc antimonate, solid content: 60%, produced 
by Nissan Chemical Industries, Ltd.) under stirring, and 25 parts of the ultraviolet ray-curable resin composition (A) 

r refractive index hard coat agent (12). 
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(2) Production of Hard Coating Agent for High Refractive Index Layer 
[0044] 

5 f (1)3 Part of Solsperse 20000 (a trade name) as a dispersant and 0.5 part of Irgacure 369 (a trade name) are added 
to 1 00 parts of a methanol sol of three components, Ti0 2 -Sn0 2 -Zr0 2 (solid content: 30%) (a trade name, HIT-30M, 
produced by Nissan Chemical Industries, Ltd.) under stirring, and 14.3 parts of an ultraviolet ray-curable resin (B), 
■ which is formed by mixing 63.6 parts of DPHA (produced by Nippon Kayaku Co., Ltd.) as an ultraviolet ray-curable 
resin having six acrylate groups, photo initiators, 6.4 parts of Irgacure 184 (a trade name) and 1 .8 parts of Irgacure 

w 369 (a trade name), and 30 parts of toluene, is further added, followed by sufficiently stirring, so as to obtain an 
ultraviolet ray-curable high refractive index hard coating agent (1 ). 

(2) An ultraviolet ray-curable high refractive index hard coat agent (2) is obtained in the same manner as (1 ) except 
that the addition amount of the ultraviolet ray-curable resin (B) is 28.6 parts. 

15 (3) Production of -Low Refractive Index Coating Agent for Second Layer 

[0045] 

(a) 100 Parts of a silicone series ultraviolet ray-curable resin (produced by Shin-Etsu Chemical Co., Ltd.) and 3 
20 parts of a photoinitiator, Irgacure 184 (a trade name) are added to 300 parts of an MEK solution of silica sol having 

an average particle diameter of 30 nm (solid content: 30%) (produced by Nissan Chemical Industries, Ltd.) under 
stirring, so as to obtain a low refractive index ultraviolet ray-curable resin composition (a). 

(b) 100 Parts of the ultraviolet ray-curable resin (A), 133 parts of methyl ethyl ketone and 233 parts of MEK-ST (a 
trade name, an MEK solution of silica sol, solid content: 30%, produced by Nissan Chemical Industries, Co., Ltd.) 

25 are mixed and sufficiently stirred to obtain an ultraviolet ray-curable resin (C). Furthermore, 80 parts of the ultravi- 

olet ray-curable resin composition (a) and 20 parts of the ultraviolet ray-curable resin (C)are mixed and sufficiently 
stirred to obtain a low refractive index ultraviolet ray-curable resin composition (b). ?\ 

(4) Production of Ultraviolet Ray-Curable Hard Coating Agent used between Support and First Layer 
30 ~ ^ ■ 

[0046] 30 Parts of Vylon 24SS (a polymer solution of a solid content of 30%, Toyobo Co., Ltd.), 5,5 parts of Irgacure 
1 84 (a photoinitiator, produced by Ciba Geigy Ltd.) and 34 parts of toluene are added to 64 parts of KAYARAD DPHA 
(dipentaerythritol hexaacrylate produced by Nippon Kayaku Co., Ltd.) to obtain an ultraviolet ray-curable hard coating 
agent (41). . : ' 

35 - ' 

EXAMPLES 1 TO 9 

[0047] The ultraviolet ray-curable electroconductive coating agent (1 ) is coated on a-polyester film of 1 88 microns 
(A4300 produced by Toyobo Co., Ltd.) to a film thickness of 3 u/n to provide the first layer. The high refractive index hard 
40 coat agent (1 ) or (2) is coated on the first layer to obtain a high refractive index hard coated film. A dispersion obtained 
diluting the low refractive index resin composition (a) or (b) with methyl ethyl ketone to the concentrations shown in 
Table 1 below is further coated thereon to provide the second layer, so as to obtain an electroconductive low reflection 
' film. In Table 1 , the hard coat layer is made between the support and the first layer. The expressions (1) and (2) in the 

45 "a" and "b" in the column of "second layer" in Table 1 show the low refractive index resin compositions (a) and (b), 
respectively, and the subsequent numeral values show the content (% by weight) of the solid content after dilution. 
[0048] Furthermore, on the opposite surface to the low reflective layer, an adhesive agent, which is obtained by mix- 
ing 1 00 g of a solvent type adhesive agent (solid content: 28%) (a trade name PTR-2500T, produced by Nippon Kayaku . 
Co., Ltd.), 0.3 g of a cross-linking agent L-45 (a trade name, produced by Nippon Kayaku Co., Ltd.) and coloring agents, 

so 0.767 g of CAB-LX-905-Black, 0.333 g of CAB-LX-71 6-Biue and 0.307 g of CAB-LX-471 -Red, is coated in such a man- 
ner that the film thickness after drying is 1 7 microns, and the visible ray transmittance after drying is about 60%, so as 
to obtain electroconductive (antistatic) reflection preventing films having a colored adhesive. 

[0049] The electroconductive reflection preventing films were subjected to various examinations: The results are 
shown in Table 1. The total luminous transmittance and the haze were examined by using the films before providing the 
55 ^colored adhesive layer. 
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pencil hardness: Measur d according to JZS K5400 (A pencil Is 
5 • attached to a sample at an angle of 45°, and scratched on the 
- surf ace under a load of 1 Kg, so as to obtain a pencil hardness 
that does not form a flaw.) 

10 

Scratch resistance: Rubbing Is conducted using steel wool 
#0000 under a load of 200g/cm 2 20 times, and the damage on the 

15 

surface was observed visually. 
A: Very good 
20 B: Good 

C : Slightly poor 
D: Poor 

Surface resistivity: Measured with a surface resistivity 
measuring apparatus (Megaresta produced by Shishldo Static 
Electricity, Co., Ltd.) 

Reflectivity: Reflectivity (%) at a wavelength of 550 run 
Total luminous transmittance and haze : Measured with a haze 
meter, TC-H3DPK of Tokyo Denshoku Co., Ltd.) 

40 

EXAMPLE 10 

45 [0050] 2 Parts of Solsperse 20000 (a dispersant, produced by Zeneca Agrochemicals, Co., Ltd.) and 38 parts of 
MEK are added to 100 parts of Celnax CX-2650M-3F (a methanol sol of zinc antimonate, solid content: 60%, produced 
by Nissan Chemical Industries. Ltd.), and 40 parts of an ultraviolet ray-curable resin composition (A), which is obtained 
by mixing ultraviolet ray-curable resins as a binder, 51 .6 parts of KAYARAD DPHA (dipentaerythritol hexaacrylate, pro- 
duced by Nippon Kayaku Co., Ltd.) and 1 2.9 parts of KAYARAD PET-30 (pentaerythritol triacrylate, produced by Nippon 

so Kayaku Co., Ltd.), 5.5 parts of Irgacure 1 84 (a photopolymerization initiator, produced by Ciba Geigy Ltd.) and 30 parts 
of toluene, is further added thereto, followed by sufficiently stirring, so as to obtain an antistatic high refractive index 
hard coating agent (3). 
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EXAMPLE 11 

[0051] 2 Parts of Solsperse 20000 (a dispersant, produced by Zeneca Agrochemicals, Co., Ltd.) and 32 parts of 
MEK are added to 100 parts of Celnax CX-Z650M-3F (a methanol sol of zinc antimonate, solid content: 60%, produced 
by Nissan Chemical Industries, Ltd.), and 25 parts of an ultraviolet ray-curable resin composition (B), which is obtained 
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by mixing 64.5 parts of an ultraviolet ray-curable resin, KAYARAD DPHA (dipentaerythritol hexaacrylate, produced by 
Nippon Kayaku Co., Ltd.), Irgacure 184 (a photopolymerization initiator, produced by Ciba Geigy Ltd.) and 30 parts of 
toluene, is further added thereto, followed by sufficiently stirring, so as to obtain an antistatic high refractive index hard 
coating agent (4). 

5 

EXAMPLE 12 

[0052] An antistatic high refractive index hard coating agent (5) is obtained in the same manner as in Example 1 1 
except that the methanol sol of zinc antimonate is Celnax CX-Z600M-3F2 produced by Nissan Chemical Industries, Ltd. 

10 [0053] The compositions of Examples 10 to 12 (antistatic high refractive index hard coating agents (3) to (5)) were 
coated on a polyester film of 188 u,m (A4300 produced by Toyobo Co., Ltd.) by using a coating rod at a film thickness 
of 1 urn, followed by irradiating with an ultraviolet ray, so as to provide cured films, and measurements for total luminous 
transmittance, haze, pencil hardness, scratch resistance and solvent resistance are conducted. They are coated on 
glass using a coating rod to a film thickness of 1 urn, followed by irradiating with an ultraviolet ray, so as to provide cured 

is films, and the refractive indexes of the cured films of the respective compositions are measured by the measurements 
of the refractive index at 550 nm. 
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Not ) Test Methods 
5 Total luminous transmittance and haze: Measured with a haze 
meter, TC-H3DPK of Tokyo Denshoku Co, , Ltd.) 
Pencil hardness : Measured according to JTS K5400 in the similar 
manner above 

Scratch resistance: Rubbing is conducted using steel wool 
#0000 under a load of 200g/cm a 20 times, and the damage on the 
surface was observed visually. 
20 As Good 

Br Slightly poor 
C: Poor 

25 

Solvent resistance: Rubbing is conducted with MEK 20 times, 
and the conditions of the coated film were observed. 

30 

A: Good 

B : Slightly poor 
35 C: Poor 

Refractive index: Measured with Abbe's refractometer 
40 Surface resistivity: Measured with a surface resistivity 

measuring apparatus, Megaresta produced by Shishldo Static 

Electricity, Co,, Ltd. 



INDUSTRIAL APPLICABILITY 

so 

[0054] The transparent sheet or film of the present invention is good in productivity, high in transparency, excellent 
in antistatic property and reflection preventing property, high in hardness, and excellent in scratch resistance and sol- 
vent resistance, and therefore, for improvement in protection and/or viewing of picture in display and polarizing plates 
and a surface of various plastics or glass, it can be conveniently applied to the surfaces thereof. 

55 

Claims 

1. A transparent sheet or film having on one surface of a transparent support, a first electroconductive transparent 
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layer comprising a cured layer of a resin containing fine particles of electroconductive zinc antimonate anhydride, 
and a second electroconductive transparent layer formed on the first layer, of which a refractive index is lower than 
that of the first layer. 

5 2. A transparent sheet or film as described in claim 1 , wherein the first electroconductive transparent layer contains a 
dispersant. v 

3. A transparent sheet or film as described in claim 1 or 2, wherein the above method fine particles are zinc anti- 
monate anhydride having a primary particle diameter of 0.5 micron or less, and the resin is an ultraviolet ray-cura- 

10 ble (meth)acrylate having two or more (meth)acryloyf groups in a molecule thereof. 

4. A transparent sheet or film as described in claim 1 or 2, wherein the above mentioned fine are zinc antimonate hav- 
ing a particle diameter, by a BET method, of 18 nm or less and an average particle diameter, by a dynamic light 
scattering method, of 100 nm or less, and of which resin comprises an ultraviolet ray-curable (meth)acrylate having 

15 two or more (meth)acryloyl groups in a molecule thereof. 

5. A transparent sheet or film as described in any one of claim 1 to 4, wherein a content ratio of the electroconductive 
. zinc antimonate anhydride is from 50 to 90% by weight. 

20 6. A transparent sheet or film as described in any one of claim 1 to 5, wherein the first electroconductive transparent 
layer has a refractive index of 1 .55 or higher. 

7. A transparent sheet or film as described in any one of claim 1 to 6, wherein the second layer has a refractive index 
of 1 .48 or less. 

25 ' ' - 

8. A transparent sheet or film as described in any one of claim 1 to 7, wherein the second layer contains a surface ?■ 
active agent. - 

9. A transparent sheet orfilm as described in any one of claim 1 to 6, wherein the second layer has a refractive index % > 
30 of 1 .48 or less, 

10. A transparent sheet. or film as described in any one of claim 1 to 9, which has a hard coated layer comprising an *' 
ultraviolet ray-curable (meth) aery late resin having two or more (meth)acryloyl groups in a molecule thereof, 

between the transparent support and the first layer. 

35 

11. A transparent sheet orfilm as described in any one of claim 1 to 10, which has a transparent layer comprising an* 
ultraviolet ray-curable transparent hard coating agent and having a refractive index higher than that of the first layer 
between the first layer and the second layer. 

<o 12. A transparent sheet or film as described in claim 1 1 , wherein the ultraviolet ray-curable transparent hard coating 
agent of a high refractive index comprises an ultraviolet ray-curable binder containing an ultraviolet ray-curable 
resin having two or more (meth)acryloyl groups in a molecule thereof, and fine particles of a high refractive index 
comprising a metal or a metallic oxide; and the transparent layer comprising the transparent hard coating agent has 

anref ractlve-|ndex~on .55 or higher. '' ' s ~ 

AS 

1 3. A transparent sheet or film as described in claiml 1 , wherein the fine particles of a high refractive index are zirco- 
nium oxide, titanium oxide, cerium oxide, zinc oxide, . indium oxide or a three-component sol of titanium oxide, zir- 
conium oxide and tin oxide, and have an average particle diameter of 0.5 \im or less. 

so 14. A transparent sheet or film as described in anyone of claim 10to 13, characterized that the transparent sheet or 
film has fine unevenness on the surface , facing the first layer, of the hard coated layer formed between the trans- 
parent support and the first layer, and the hard coated layer being made from the ultraviolet ray-curable (meth)acr- 
ylate resin, or on the surface, facing the second layer, of the transparent layer having high refractive index of the 
ultraviolet ray-curable transparent hard coat agent. 

55 

1 5. A transparent sheet or film as described in any one of claim 1 to 1 4, which has an adhesive agent layer on the other 
surface of the transparent support. 
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16. A transparent sheet or film as described in claim 15, wherein the adhesive agent is colored by a coloring agent. 

1 7. A transparent sheet or film as described in claim 1 6, wherein the coloring agent is a pigment. 

5 1 8. A transparent sheet or film which comprises having, on one surface of the transparent support, a hard coating layer 
of an ultraviolet ray-curable (meth)acrylate resin having two or more (meth)acryloyl groups in a molecule thereof, 
and a first electroconductive transparent layer which comprises .a cured layer of a resin containing fine particles of 
, electroconductive zinc antimonate anhydride being formed thereon, and a second electroconductive transparent 
layer being formed on the first electroconductive transparent layer of which refractive index is lower than that of the 

w first layer, wherein the fine particles of zinc antimonate are zinc antimonate having a particle diameter, by a BET 
method, of 18 nm or less and an average particle diameter, by adynamic light scattering method, of 100 nm or less 
and wherein said resin of the second layer comprises an ultraviolet ray-curable (meth) aery late having two or more 
(meth)acryloyl groups in a molecule thereof and a content ratio of the electroconductive zinc antimonate anhydride 
is from 50 to 90% by weight and of which haze is 1.5 or less and a reflectivity is 2% or less. 

15 

19. A display device on which a transparent sheet or film as described in any one of claim 1 to 18 is attached. 

20. An electroconductive transparent hard coat agent comprising a sol of electroconductive zinc antimonate anhydride 
having a particle diameter, by a BET method, of 1 8 nm or less and an average particle diameter, by a dynamic light 

20 scattering method, of 100 nm or less, and a dispersant. 

21 . An electroconductive transparent hard coating agent as described in claim 20, which contains an ultraviolet ray-cur- 
able resin. 

25 22. An electroconductive transparent hard coating agent as described in claim 20 or 21 , wherein a content ratio of the 
electroconductive zinc antimonate anhydride is from 50 to 90% by weight of a non-volatile component. 



30 



35 



40 



45 



50 



55 



BNSDOCID: <EP 1057621 A 1J_> 



16 



EP 1 057 621 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/00656 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI* B32B9/00, C09D5/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI* B32B9/00-35/00, C09D1/00-201/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 TaroJcu Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and. where practicable, search terras used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


E 


JP, 11-49965, A (Nippon Kayaku Co., Ltd.)* 
23 February, 1999 (23. 02. 99), 
Claims (Family: none) 


20-22 

v-. 


P 


JP, 10-194780, A (Central Glass Co., Ltd. ) , 
28 July, 1998 (28. 07. 98), 
Claims (Family: none) 


20, 22 


X 


JP * 9-227834, A (NiJcon Corp.), 
2 September, 1997 (02. 09. 97), 
Claims ( Family s none) 


20, 22 


A 


JP, 10-300902, A (Dainippon Printing Co., Ltd.), 
13 November, 1998 (13. 11. 98), 
Claims (Family: none) 


1-22 


A 


JP, 10-206603, A (Dainippon Printing Co., Ltd.), 
7 August, 1998 (07. 08. 98), 
Claims ( Family : none ) 


1-22 



| I Further documents are listed in the continuation of Box C Q See patent family annex. 




state of the an which b not 
fdevnoce 

cm or after the faternsbeml filing date 
doubts on priority detents) orwfakfau 
dale of ■■other cits boo or other 



onl dtactosttrt* use, exhibition or other 
as the uinniua U fttseg date but Inter tkaa 



- T h tw duuiiuem iiiibusae*^ 

date ind not ia conflict with the appUcatioa bat chnd to 
the priaopte or theory nseterryine the invention 
*X* nocwirnrn i of parocalar itecyaece; the claimed rnvention 
m a al d c r u l oovd or cannot be ooa si dnr ed to Involve an 
when the doomneot is tnken nlonc 
*Y* rtnniim ni of wrrimtsr relevance; the datmcd invention cai 
ooaaidered to involve en tnvecove nee when the oocmicm 

gwlJuwii mAA i» »— — » ******* «w4f **~^TfnrT1 

boiag obvkma to a person skilled ia the art 
rtorm i rrn ineaaberof The s eam |en 1 nattily 



Date of the actual completion of the international search 
16 April, 1999 (16. 04. 99) 


Date of mailing of the international search report 

27 April, 1999 (27. 04. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Ho. 


Authorized officer 
Telephone No. 



Form PCT/I&A/210 (second sheet) (July 1992) 



